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INTRODUCTION
The adverse impact of natural phenomena represents a significant threat to both private and public property as well as the lives and health of individuals. Natural disasters of an extreme scale bring about enormous damage to both personal and real property; especially significant is the damage or destruction of residential buildings, production facilities or technical and transport infrastructure. From the perspective of the insurance companies, the adjustment of claims arising from natural disasters noticeably disturbs their financial balance, as the insurance benefit claims are often markedly higher in the short term than the volume of paid premiums. At the same time, there is a lack of claim adjusters, as the insurance companies have to resolve a large number of loss events in a very short period. From this perspective, it seems desirable to discuss the introduction of risk zones, which would take into account the extent of the specific natural hazard in a given locality and thus justify the need for a higher premium in those areas where the risk is realised more often and where the insurance benefits must be therefore also paid more often. The objective of this paper is to discuss and assess the potential of applying risks zoning to the Czech Republic on the examples of the selected natural hazards of floods, snow load, windstorm and hailstorm in the context of property insurance. This paper does not attempt to suggest or assess the parameters of specific risk zoning set-ups; its aim is to highlight the importance of risk zoning for the insurance market and also the related differences between selected insurable natural hazards. The paper is structured in the following way: The first part introduces risk zoning in relation to insurance. Afterwards, the significant natural hazards in the Czech Republic are presented, including available statistical data (the extent and number of losses). The selected hazards are then assessed and prioritized on the basis of the ascertained data and a severity index. The final part discusses the potential of risk zoning application in relation to the basic parameters of a given hazard and other related influencing factors; the research limitations of this study are also mentioned.
RISK ZONING AND ITS APPLICATION FOR INSURANCE PURPOSES
Insurance is based on solidarity, with the policyholders contributing premiums to the insurance fund so as to gather sufficient funds to cover possible future losses (that is, the amount of paid insurance benefits). The extent of future losses may be estimated e.g. from historical data based on the probability that a certain event will occur and on the expected severity of its impact in a specific region and period of time. However, there is the problem of low probability and high loss events, which can be defined as risky situations where the probability of occurrence is low, but the harmful effect may be very significant (as in the case of natural disasters) [17] . More frequent losses resulting from disasters then necessarily lead to thoughts about the introduction of risk zones, which allow the level of risk in a given location to be taken into account. Fell et al., 2008 , define the concept of zoning in the context of the landslide hazard as the division of land into homogeneous areas or domains and their ranking according to the degree of actual or potential landslide susceptibility, hazard or risk or the applicability of certain hazard-related regulations [07] . In a more general view, risk zoning represents an assessment of a potential damage to the elements facing the risk in relation to vulnerability and temporal and spatial probability. Risk zones may be created for various natural hazards, such as earthquake [ [23] , but also for other purposes, such as managing the integrated environmental risks and ensuring their optimal spatial distribution in a populated area [28] . The prospect for risk zoning in the field of insurance is to introduce a variable premium with regard to the respective risk zone categorisation of the insured property and also to prevent the insurance of property in the zone with the highest degree of risk. This is because such objects do not meet all the criteria of insurability, namely the criterion of random occurrence, as the risk occurs repeatedly, that is, with certain regularity. In Germany, for example, buildings in the highrisk zone, where flooding occurs on average at least once in 10 years, are generally not insurable [25] . The insurability criteria in the context of large losses are described in the study by Berliner [02] . : they distinguish three main types of hazards, namely 1. snow load, 2. floods and 3. the aggregate hazards of windstorms and hailstorms. A list of losses arising from other hazards is not available. Therefore, on the basis of available data, the paper assesses the hazard of snow load, the hazard of flood and also the hazard of wind-and hailstorm as one aggregate hazard. To assess the individual hazards from the point of view of the insurance companies, it is important to follow the total number of individual losses in time as well their aggregate amount expressed in monetary units. The above mentioned data allows the comparison of individual hazards from the point of view of their significance and the frequency of their occurrence, also in the context of a catastrophic extent. In actuarial terms, specific aggregate yearly indicators can also be analysed, such as the loss ratio (ratio between the insurance benefit and the premium) or loss frequency (how often losses occur). It is vital for the insurance companies that the value of the paid insurance benefit is lower than the collected premium in the long term. Data on the amount of losses and the number of insured events in 2006-2013 for the selected hazards of snow load, flood and wind-and hailstorm is shown in Ta b le 1 and Ta b le 2 respectively (note: the aggregate yearly data for 2008 is not available). [05] In the examined period between 2006 and 2013, there is a clear prevalence of loss events caused by windstorms (343,333 events). On the other hand, the amount of losses cause by other examined natural phenomena is comparable (170,790 events for snow load and 174,104 events for floods). In this context, the most significant risk seems to be windstorm/hailstorm. However, it is also necessary to consider the extent of the individual losses. The comparison of the extent of losses caused by the individual natural phenomena (Table 1 ) and the amount of an average loss (Figure 1) shows that the amount of an average loss related to the flood hazard increases significantly in case of extraordinary events (see years 2010 and 2013), while a similar dependency cannot be found in the other two natural phenomena (snow load and wind-and hailstorm). In 2007 (the Kyrill hurricane), the highest number of loss events was recorded; however, the average loss for the hazard of wind-and hailstorm was surprisingly low. For both snow load and windand hailstorm it also holds that in the examined period, the absolute fluctuations of the amount of the average loss are not significant.
RISKS AND NATURAL DISASTERS IN THE CZECH REPUBLIC

THE CURRENT SITUATION AND T HE PROSPECTS OF RISK ZONING IN THE CZECH REPUBLIC
To assess the prioritization of risks, it is necessary to take into account also the significance of the deviations of extreme events for the individual hazards. Even when there is an extreme event (expresses by a high number of insured events) related to a specific hazard, the caused losses may not necessarily represent critical damage to property; that is, the realisation of the hazard causes numerous, but only partial damage to property. On the contrary, for some hazards it may be presumed that in case of an extreme event, the damage to property will be critical (total loss). For example, in case of an extreme earthquake or flood, it is probable that the damage to the structure of a building will be such that it will be no longer possible to use it. On the other hand, in the case of an extreme realisation of the windstorm or snow load hazard, it is probable that a building will only be damaged partially and only partial repairs will be necessary (such as repairs of the roof structure and windows). For these purposes, an index of the severity of the extreme event impact (SI -severity index)
can be created. The index expresses the ratio of the average loss amount for a specific ith hazard in a given year (PAL -partial average loss) and the overall average loss amount for all the hazards over the whole examined period (OAL -overall average loss).
If the value of as SI < 1, the severity of the event in case of natural disaster realisation is low; if the value is close to 1, the severity is average, and if the value of SI > 1, the severity of the event is high. In general, the higher the SI value, the higher the severity of the disaster event. The SI values for the examined period are shown in Ta b le 3. Given the statistical data (Table 1 and Figure 1 ) and the reached SI values (Table 3) , the following order can be assigned to the individual hazards The insurance companies currently apply risk zoning to the flood hazard in reaction to the losses caused by the floods in the years 1997 and 2002 (see Ta b le 5). The results of hazard prioritisation shown in Ta b le 4 support this practice. The flood maps distinguish 4 flood zones; the level of danger for a given locality can be found online [19] . The statistical data also shows that the ratio of individual flood zones in individual regions varies; in the Olomouc and Zlín Regions, for example, the ratio of the third zone is more than 10% [24] . Similar differences can be found for other natural phenomena as well, e.g. according to the statistics of the main natural disaster events for 2013 (valid for both windstorm and hailstorm and also for snow load) [5] . For this reason, wind-and hailstorm seems to be a justified candidate for the introduction of risk zoning. A correct setting of the risk zones requires the use of an appropriate methodology. The methodology of risk area zoning and assessment presented in [26] , which uses the so-called "risk factor" (RF), computed as a product of the hazard factor and the vulnerability factor, is an example of such methodology. In another study, the "risk score" is determined as the aggregate weighted sum of each of the loss measures in each of the different sectors (impact on people, economy, environment, infrastructure and intangible property) [12] . It is also possible to modify the current flood methodology used in the Czech Republic with regard to the characteristics of a specific hazard and the typically affected construction (see Ta b le 6), the expected extent of the losses that can be estimated on the basis of loss curves [13] and the frequency of the occurrence of the event in specific locations. The level of detail in the division of risk zones is also to be considered. Both scientific studies and practice show (see Ta b le 7) that the number of risk zones for different risks is not uniform; it is usually between 3 and 7. For the purposes of dividing an area into risk zones so as to set an adequate level of premium, 4 zones seem to be sufficient (as the current system of flood zones shows); the number of zones could be possible increased to 5 (Table 7) . The suitability of a hazard for zoning is also influenced by other parameters, such as the existence of hazard mapping and GIS support. Using GIS allows for example to model the depth of water in case a specific scenario of a flood occurs in the area [14] , which is a significant factor influencing the level of risk and the extent of the possible future loss in urban areas. A clear summary of the key influences identified and discussed in this study in relation to their impact on the application of risk zoning is given in Figure 2 .
Hazard
RESEARCH LIMITATIONS
The results presented in this study have the following limitations. First, it must be noted that the analysis and the discussion in the study only concerns years 2006 to 2013 (as older data is not available). For more relevant results, a data set for a longer period of time would be necessary -an optimum period would be 100 years or more, as e.g. in case of floods the level of the socalled 100-year flood is assessed. 
CONCLUSION
For the insurance companies, the least favourable situation in case of a natural disaster is the realisation of a hazard against which a high proportion of the market is insured. Introducing risk zoning for other risks in a similar way as in the case of floods would allow a fairer distribution of the contribution for the reimbursement of future losses among the policyholders and an increase of the volume of the insurance fund to cover future losses caused by natural disasters. From the hazards examined in this paper in the given period, wind-and hailstorms seem to be good candidates for the introduction of risk zoning, especially as they have the highest number of recorded insured events, significant values of total losses comparable to the flood hazard and acceptable SI values. The financial stability of the insurance companies and their ability to pay the insurance benefits without delay is a basic prerequisite for a quick recovery of the affected area (repairs or construction of residential buildings and technical infrastructure) and a revival of the economic activity of business entities. The introduction of risk zones becomes an important aspect not only for the above mentioned reason, but also in relation to the increasing frequency of the occurrence of natural disasters related to the global climate change; therefore, this will remain an important area for the insurance companies in the future. Future research should be directed towards a more detailed comparison of more types of hazards with regard to their significance for the financial results of the insurance companies. This presumes the securing of more detailed statistical data on the part of the insurer (a more detailed division according to insurance products, locations or types of damaged property, adding more hazards into the database etc.). Another interesting area for further research could be the reflection of the technical parameters of the buildings (such as the resistance of the roof covering to windstorms and hailstorms) in the premium rate. 
